Claims 

The following Is a copy of Applicant's claims that identifies language being added 

with underlining (" ") and language being deleted with strikethrough (" ") or 

brackets ("[[ ]]"), as is applicable: 

1 . (Withdrawn) A fuel cell, comprising: 

a membrane comprising a material selected from organic conducting materials, 
inorganic conducting materials, and combinations thereof, wherein the membrane has a 
thickness of about 0.01 to 10 pm, and wherein the membrane has an area resistivity of 
about 0.1 to 1000 ohms cm^. 

2. (Withdrawn) The fuel cell of claim 1, wherein the membrane has a 
thickness of about 0.1 to 5 pm. 

3. (Withdrawn) The fuel cell of claim 1, wherein the membrane has a 
thickness of about 0.1 to 2 pm. 

4. (Withdrawn) The fuel cell of claim 1 , wherein the membrane has an area 
resistivity of about 1 to 1 00 ohms cm^. 

5. (Withdrawn) The fuel cell of claim 1 , wherein the membrane has an area 
resistivity of about 1 to 10 ohms cm^. 
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6. (Withdrawn) The fuel cell of claim 1 , wherein the material is selected from 
silicon dioxide, doped silicon dioxide, silicon nitride, doped silicon nitride, silicon 
oxynitride, doped silicon oxynitride, metal oxides, doped metal oxides, metal nitrides, 
doped metal nitrides, metal oxynitrides, doped metal oxynitrides, and combinations 
thereof. 

7. (Withdrawn) The fuel cell of claim 6, wherein the doped silicon dioxide is 
selected from phosphorous doped silicon dioxide, boron doped silicon dioxide, and 
combinations thereof. 

8. (Withdrawn) The fuel cell of claim 1, further comprising a catalyst 
disposed on a first side of the membrane, wherein the catalyst is selected from 
platinum, platinum/ruthenium, nickel, tellurium, titanium, alloys of each, and 
combinations thereof. 

9. (Withdrawn) The fuel cell of claim 8, further comprising a polymer layer 
on a second side of the membrane, wherein the polymer layer has a catalyst disposed 
on the side opposite the membrane. 

10. (Withdrawn) The fuel cell of claim 1, wherein the membrane has a 
thickness of about 0.1 to 2 pm and wherein the membrane has an area resistivity of 
about 1 to 10 ohms cm^. 



-8- 



1 1 . (Currently amended) A micro-fuel cell, comprising: 
a substrate having a top surface: 

anode current collectors disposed th e r e on on the top surface of the substrate : 

a membrane dispos e d on provided above the top surface of the substrate and 
contacting the anode current collectors , wh e r e in tho membran e compr i ses a mat e r i a l 
s ol octod from s ili con d i ox i d e , dopod silicon dioxid e , silicon nitr i de, doped s il icon n i trid e , 
silicon oxyn i tr i do, dop e d s i licon oxyn i trido, motal oxid e s, doped meta l ox i d e s, m e tal 
nitr i des, dopod metal n i tr i d e s, m e tal oxyn i trides, dop e d meta l oxynitrid e s, and 
comb i nat i ons th e r e of, 

whoro i n th e m o mbrano has a thickness of about 0.01 to 10 pm, and wh e r ei n th e 
m e mbran e has an ar e a r e sistiv i ty of about 0.1 to 1000 ohms cm ^; 

[[a]] hollow channel s that are positioned above the top surface of the substrate 
and that pass through the membrane, substant i a ll y each channel being defined by a 
port i on of the top surface of the substrate and a port i on of inner surfaces of the 
membran e, wh e r ei n at loast on e catalyst l ay e r i s e xposed to th e chann el , whoro i n th e 
anod e curr e nt co lle ctor i s d i spos e d adjac e nt th e ch a nn el; 

a first porous cataivst Javer disposed oa tha inner surfaces of the membrane: - 

and 

a cathode current collector d i spos e d on provided above the membrane on th e 
s i d e oppos i t e th e substrat e ; 

wh e r e in th e r e is an e l e ctr i cal l y conductive path b e tw ee n th e cata l yst l ay e r and 
th e anod e curr e nt co lle ctor . 
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12. (Canceled) 



13. (Currently amended) The micro-fuel cell of claim 42 H, wh e r e in th e 
further comprising additional catalyst layers \& disposed on the top surface of the 
substrate e xpos e d within the channels, wherein there is an electrically conductive path 
between the additional catalyst layers, the first porous catalyst layer, and the anode 
current collector. 

14. (Canceled) 

15. (Currently amended) The micro-fuel cell of claim 11, further comprising a 
second porous catalyst layer disposed on top of the membrane on th e sid e oppos i t e th e 
substrat e, wherein there is an electrically conductive path between the cathode current 
collector and the second porous catalyst layer. 

16. (Currently amended) The micro-fuel cell of claim 4§ ^±, further 

- comprising -a-poiymer layer disposed rtn top of the side of the- memhran a oppoaite-the , 
substrat e , and a second porous catalyst laver disposed on top of the polvmer laver. 
wherein the cathode current collector and th e second porous cata l yst lay e r ar e js 
disposed on top of the polym e r l ay e r second porous catalyst layer . 
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17. (Original) The micro-fuel cell of claim 16, wherein the polymer layer is 
selected from perfluorosulfonic acid/polytetrafluoroethylene copolymer, polyphenylene 
sulfonic acid, modified polyimide, and combinations thereof. 

18. (Currently amended) The micro-fuel cell of claim 11, wherein the first 
catalyst layer includes catalysts selected from platinum, platinum/ruthenium, nickel, 
tellurium, titanium, alloys thereof, and combinations thereof. 

19. (Currently amended) The micro-fuel cell of claim 11, wh e r ei n th e wherein 
the membrane has a thickness of about 0.1 to 5 pm and wherein the membrane has an 
area resistivity of about 1 to 100 ohms cm^. 
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20. (Currently amended) A method for fabricating a micro-fuel cell, 
comprising: 

providing a substrate having a top surface: 

disposing an anode current collectors d i sposed th e r e on on the top surface of the 
substrate : 

disposing a sacrificial polymer l ay e r onto material on the top surface of the 
substrate and the anode current collectors; 

removing the portions of the sacrificial material net disposed on the anode 
current collectors to form sacrificial polymer material portions that remain on the top 
surface of the substrate : 

disposing a first porous catalyst layer ©nte on top of the sacrificial polymer 
material portions; 

disposing a layer of a membrane material onto th e sacrif i c i al mat e rial port i ons, 
on top of the first porous catalyst layer[[,]] and the anode current collecto rs to form a 
membran e , wh e r ei n th e membran e mat e ria l i s s e lect e d from s il icon d i ox i d e , dop e d 
s i l i con d i ox i de, s il icon nitrido, dop e d silicon nitr i d e , s i l i con oxynitr i d e , dop e d s il icon 
oxyn i trid e , motal ox i dos, dopod meta l oxides, mota l n i tr i des, dopod meta l n i trides, meta l 
oxyn i trid e s, dop e d m o tal oxynitr i d e s, and combinat i ons th e r e of ; and 

removing the sacrificial polvmer material portions to form hollow channels that 
are positioned above the top surface of the substrate and that pass through the 
membrane, the channels substantia l ly being defined by the top surface of the 
substrate[[,]] and the membrane mat e r i a l , a nd th e f i rst porous cata l yst l ay e r . 
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21 . (Currently amended) The method of claim 20, further comprising: 
disposing a second porous catalyst layer onto a top portion of on the membrane 

mat e ria l on th e oppos i t e s i d e of th e m e mbran e mat e r i a l as th e substrat e; and 

disposing a cathode current collector onto port i ons of on the second porous 
catalyst layer. 

22. (Currently amended) The method of claim 20, further comprising: 
disposing a polymer layer ©nte on the membrane mat e r i a l; 

disposing a second porous catalyst layer onto a top portion of on the polymer 
layer on the oppos i te sid e of tho po l ymor layer as tho m e mbran e l ay e r ; and 

disposing a cathode current collector onto portions of on the second porous 
catalyst layer. 

23. (Original) The method of claim 20, wherein the polymer layer is selected 
from perfluorosulfonic acid/polytetrafluoroethylene copolymer, polyphenylene sulfonic 
acid, modified polyimide, and combinations thereof. 



24. (Currently amended) The method of claim 20, further comprising: 
providing [[a]] additional catalyst layers on port i ons of the top surface of 
substrate before disposing a sacrificial polymer layer , wherein the additional catalyst 
layers is are disposed on port i ons of th e substrat e between the sacrificial polymer 
material portions and the top suri^ace of the substrate. 
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25. (Currently amended) The method of claim 20, wherein the sacrificial 
polymer material is selected from polyimides, polynorbornenes, epoxides, polyarylenes 
ethers, polyarylenes, inorganic glasses, and combinations thereof. 

26. (Currently amended) A method for fabricating a micro-fuel cell, 
comprising: 

providing a substrate having a top surface: 

disposing an alternating anode current collectors d i sposed ther e on and [[a]] 
catalyst layers d i opoood thoroon on the top surface of the substrate , wh o r oi n th e anod e 
current coll e ctors and th e cata l yst l ay e r ar e adjac e nt on e anoth e r ; 

disposing a sacrificial polymer teyef material ©Fite on top of the substrat e , the 
anode current collectors[[,]] and the catalyst layers; 

removing portions of the sacrificial polymer material net disposed on the anode 
current collectors to form sacrificial polymer material portions disposed on the catalyst 
layers; 

disposing a layer of a membrane material onto the sacrificial polymer material 
- p ort i ons and 4he-anQde current collecto r s to form a membrane F wher e in^be m e mbrafl a 
materia l i s se le cted from si li con dioxid e , doped s ili con d i ox i d e , si l icon nitr i d e , dop e d 
o il icon n i tr i do, sil i con oxynitrido, dopod s i licon oxyn i tr i d e , m e ta l oxides, dop e d m e ta l 
oxides, motal n i tr i doo, dop e d m e ta l n i tr i d e s, metal oxynitr i d e s, dop e d meta l oxyn i trid e s, 
and comb i nat i ons th e r e of ; and 

removing the sacrificial material portions to form hollow channels that are 
positioned above the top surface of the substrate and that pass through the membrane. 
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the channels being substant i a ll y defined by the top surface of the substrate[[,]] and the 
membrane mat e ria l , and th e cata l yst lay e r . 

27. (Currently amended) The method of claim 26, further comprising: 
disposing a fifst porous catalyst layer ente on the sacrificial polymer material 

portions prior to disposing the membrane material. 

28. (Currently amended) The method of claim 26, further comprising: 
disposing a s e cond porous catalyst layer onto a top port i on of on the membrane 

mat e r i a l on th e oppos i t e s i d e of th e m e mbran e mat e ria l as th e substrat e; and 

disposing a cathode current collector onto port i ons of on the s e cond porous 
catalyst layer. 

29. (Currently amended) The method of claim 26, further comprising: 
disposing a polymer layer ente oq the membrane mater i a l; 

disposing a seGond porous catalyst layer onto a top port i on of on the polymer 
layef on th e oppo si te s i de of the polymer layer as the membrane lay e r ; and 

disposing a cathode current collector onto portions of on the second porous 
catalyst layer. 

30. (Currently amended) The method of claim 26 29, wherein the polymer 
layer is selected from perfluorosulfonic acid/polytetrafluoroethylene copolymer, 
polyphenylene sulfonic acid, modified polyimide, and combinations thereof. 
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